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(57) ABSTRACT 

It has been discovered by the inventors that the efficiency 
and data integrity of a storage device can be improved by 
dynamically adjusting certain operating parameters to opti 
mal values during the operation of the storage device. In one 
embodiment, the physical properties of a storage device 
such as a hard disk drive are measured during the manufac 
turing process to determine the dependency of the storage 
device upon the environmental conditions in Which the 
storage device is operating. The physical properties of the 
storage device and the effect the operating environment of 
the storage device has upon the storage device performance 
are determined, and optimal values for the Write current of 
the storage device are stored in a lookup table. The tem 
perature in Which the storage device is operating is used as 
a reference into the data that resides in the lookup table. 
Optimal values for the precompensation delay may also be 
stored in the lookup table. During operation of the storage 
device, the temperature of the operating environment is 
sensed and used as a reference value into the lookup table. 
The optimal values of Write current and precompensation 
delay corresponding to the sensed temperature are retrieved, 
and the Write current and precompensation delay of the 
storage device are adjusted accordingly. 

26 Claims, 4 Drawing Sheets 
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PROCESS OF DYNAMICALLY ADJUSTING 
THE OPERATING PARAMETERS OF A 

COMPUTER STORAGE DEVICE 
ACCORDING TO ENVIRONMENTAL 

CONDITIONS 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

The present invention relates to a method and apparatus 
for dynamically adjusting the operating parameters of a 
storage device used for storing computer data. More 
speci?cally, the present invention relates to dynamically 
adjusting the operating parameters of a storage device 
according to the sensed temperature of the storage device 
environment. 

2. The Relevant Art 

Computer systems generally utiliZe auxiliary memory 
storage devices having media onto Which data can be Written 
and from Which data can be read for later use. A direct access 
storage device (DASD) incorporating rotating magnetic 
disks is commonly used for storing data in magnetic form on 
disk surfaces. Data is recorded on concentric, radially 
spaced tracks on the disk surfaces. Magnetic heads including 
Write elements and read sensors are used to record the data 
on the disk and then read the data from the tracks on the disk 
surfaces. The Write element and read sensor together are 
knoWn as the magnetic read/Write transducer. 

Typically, the read/Write transducer is located on a single 
aerodynamically shaped block of material (usually ceramic). 
This assembly, also referred to as the slider, ?ies above the 
surface of the disk at an extremely small distance (on the 
order of nanometers) as the disk rotates. The distance the 
loWest point of the transducer head ?ies above the disk 
surface is knoWn to those familiar the art as the mechanical 
spacing of the DASD. 
The Write element of the transducer usually consists of an 

inductive transducing element having an electrical conduc 
tor Winding around a magnetically permeable material. Data 
is Written by driving a current through the conductor coil to 
create a magnetic ?eld, causing a magnetic pattern repre 
senting the data to be placed on the disk surface. The current 
that is driven through the conductor coil is knoWn as the 
Write current. This current creates a changing magnetic ?eld 
exiting the Write head structure betWeen the tWo poles 
formed by the Write gap. The distance betWeen this point 
(the Write gap) and the magnetic center of the disk is knoWn 
to those familiar With the art as the magnetic spacing of the 
DASD. 

The disks used in current DASDs vary in the required 
?eld strength for Writing data to them. The dominant factor 
that limits hoW easily data can be Written to a disk is the 
coercivity of the disk. The coercivity of the disk refers to the 
required ?eld strength created by the Write head required to 
permanently change the magnetiZation direction of the disk. 
The loWer the coercivity of the disk, the easier it is to Write 
data onto the disk surface. Since the Write ?eld created by 
the Write head is proportional to the Write current under 
Bertram’s theory of magnetic recording, less Write current is 
required to drive the Write head at loWer coercivity levels. 

The mechanical and magnetic spacing properties of a 
DASD do incur a variety of manufacturing variances (e.g. 
overcoating thickness, ?y high variation, etc.), but once the 
DASD has been manufactured, for a given set of 
components, the variations are signi?cantly smaller than 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
over the population of all DASD assemblies. The coercivity 
of the disk, hoWever, is a dynamic property of the disk drive. 
The coercivity of the disk is highly sensitive to changes in 
temperature as Well as the ?ux changes attempted to be 
Written. Current art DASDs do not take the full temperature 
range of the environment in Which the DASD may operate 
into consideration When setting the Write current to be used. 
This results in either too much or too little Write current 
being applied to record data as the temperature of the 
environment in Which the DASD is operating varies. 
When too little Write current is used, the Written Wave 

form might be substantially distorted or incomplete, leading 
to errors. When too much Write current is applied, large 
fringe ?elds may occur at the sides of the Write element. The 
fringe ?elds may cause a problem knoWn as side Writing, or 
curved transitions, leading to various degradations in the 
read-back performance. In order for DASDs to optimiZe 
storage space, the spacing betWeen the tracks on the disk, or 
track density, needs to be as small as possible. The presence 
of fringe ?elds from too much Write current limits the track 
density of a disk. 

Accordingly, a need exists in the art for a dynamic Write 
head current adjustment method and apparatus that is able to 
set the Write current to an optimal value based upon the 
properties of the DASD and the environment in Which the 
DASD operates. 

OBJECTS AND BRIEF SUMMARY OF THE 
INVENTION 

The dynamic Write head current adjustment method and 
apparatus of the present invention has been developed in 
response to the present state of the art, and in particular, in 
response to the problems and needs in the art that have not 
yet been fully solved by currently available dynamic Write 
head current adjustment method and apparatus. Accordingly, 
it is an overall object of the present invention to provide a 
dynamic Write head current adjustment method and appara 
tus that overcomes many or all of the above-discussed 
shortcomings in the art. 
To achieve the foregoing object, and in accordance With 

the invention as embodied and broadly described herein in 
the preferred embodiment, an improved dynamic Write head 
current adjustment method and apparatus is provided. 
The dynamic Write head current adjustment method and 

apparatus of the present invention in one embodiment com 
prises a storage device evaluation module Which is con?g 
ured to de?ne the properties of a storage device at the time 
of manufacturing. The storage device evaluation module 
further comprises an operating parameter determination 
module and a lookup table generation module that are 
con?gured to determine the parameters necessary for opti 
mal operation of the storage device and generate a lookup 
table Which contains the optimal operating parameters 
respectively. The optimal operating parameters, in lookup 
table form, are then sent to a storage device controller for 
storage, as appropriate. The latter can be a ROM lookup 
table or permanent storage on the storage device itself. The 
details Will depend on the actual implementation and cost 
considerations for the unit 
The operations performed by the storage device evalua 

tion module are performed during the manufacturing of the 
storage device and are performed for each manufactured 
storage device (optionally for each head disk interface per 
storage device if required). Alternatively, the operations 
performed by the storage device evaluation module may be 
performed one time for a given production run of storage 
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devices, or a given model of storage device. The details Will 
depend on the manufacturing variations as Well as time and 
cost constraints. 

The dynamic Write head current adjustment apparatus of 
the present further comprises a storage device optimiZation 
module con?gured to dynamically adjust the operating 
parameters of the storage device during operation according 
to the temperature of the storage device operating environ 
ment. A temperature sensor is used to sense the temperature 
of the environment in Which the storage device operates. 
(The temperature sensor can either be a dedicated unit With 
an A/D converter, or may employ a method to deduce the 
temperature, such a through VCM coil resistence, as is Well 
knoWn by those of skill in the art). The temperature value is 
then used to reference the lookup table stored on the storage 
device. 

The optimal operating values for the Write current and 
precompensation delay values for the given temperature are 
selected from the lookup table, taking into account ?ux 
changes. Once the values for the Write current and precom 
pensation delay are retrieved from the lookup table, the Write 
current and precompensation delay of the storage device are 
set to the values found Within the lookup table for the sensed 
temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the manner in Which the advantages and 
objects of the invention are obtained Will be readily 
understood, a more particular description of the invention 
brie?y described above Will be rendered by reference to 
speci?c embodiments thereof Which are illustrated in the 
appended draWings. Understanding that these draWings 
depict only typical embodiments of the invention and are not 
therefore to be considered to be limiting of its scope, the 
invention Will be described and explained With additional 
speci?city and detail through the use of the accompanying 
draWings in Which: 

FIG. 1 is a schematic block diagram illustrating one 
embodiment of a magnetic recording disk drive system for 
use With the present invention. 

FIG. 2 is a schematic block diagram illustrating one 
embodiment of a storage device optimiZation apparatus of 
the present invention. 

FIG. 3 is a schematic block diagram illustrating one 
embodiment of a storage device parameter optimiZation 
module of the present invention. 

FIG. 4 is a schematic ?oW chart diagram illustrating one 
embodiment of a dynamic parameter adjustment method of 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

It has been discovered by the inventors that the ef?ciency 
and data integrity of a storage device can be improved by 
dynamically adjusting certain operating parameters to their 
optimal values during the operation of the storage device. In 
one embodiment, the physical properties of a storage device 
are measured during the manufacturing process to determine 
the dependency of the storage device upon the environmen 
tal conditions in Which the storage device is operating. 

Once the physical properties of the storage device and the 
effect the operating environment of the storage device has 
upon the storage device performance are determined, opti 
mal values for the Write current of the storage device are 
stored in a lookup table. The temperature at Which the 
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4 
storage device is operating is used as a reference into the 
data that resides in the lookup table. In a further 
embodiment, optimal values for the precompensation delay 
are also stored in the lookup table. During operation of the 
storage device, the temperature of the operating environ 
ment is sensed and used as a reference value into the lookup 
table. The values of Write current and precompensation 
delay that correspond to the sensed temperature are retrieved 
and the Write current and precompensation delay of the 
storage device are set accordingly. 

FIG. 1 is a schematic block diagram illustrating one 
embodiment of a magnetic recording disk drive system 100 
suitable for use With the present invention. While it is 
believed that the present invention has utility to many 
different types of computer storage devices, including tape 
drives and optical and thermal drives including CD ROM 
drives, the present invention Will be explained herein by Way 
of example With reference to a hard disk drive. The hard disk 
drive is one type of direct access storage device (DASD) and 
is representative of storage devices in general. Understand 
ing the present invention in the context of a DASD such as 
a hard disk drive Will make it readily apparent to those 
skilled in the art hoW to implement the invention With other 
types of computer data storage devices. 
As shoWn in FIG. 1, the disk drive 100 system comprises 

at least one rotatable magnetic disk 112 supported on a 
spindle 114 and rotated by a disk drive motor 118. The 
magnetic recording media on each magnetic disk 112 is in 
the form of an annular pattern of concentric data tracks (not 
shoWn). 
At least one slider 113 is positioned on the disk 112. Each 

slider 113 supports one or more magnetic read/Write heads 
121. As the disks rotate, the slider 113 is moved radially in 
and out over the disk surface 122 so that the heads 121 may 
access different portions of the magnetic disk 112. Each 
slider 113 is attached to an actuator arm 119 by means of a 
suspension 115. The suspension 115 provides a slight spring 
force, Which biases the slider against the disk surface 122. 
Each actuator arm 119 is attached to an actuator means 127. 

The actuator means 127 as shoWn in FIG. 1 may be a 
voice coil motor (VCM). The VCM comprises a coil mov 
able Within a ?xed magnetic ?eld, the direction and speed of 
the coil movements being controller by the motor current 
signals supplied by a controller 129. 

During operation of the disk storage system, the rotation 
of the magnetic disk 112 generates an air bearing betWeen 
the slider 113 (the surface of the slider 113 Which includes 
the head 121 and faces the surface of the disk 112 is referred 
to as an air bearing surface (ABS)) and disk surface 122 
Which exerts an upWard force or lift on the slider 113. The 
air bearing thus counter balances the slight spring force of 
the suspension 115 and supports the slider 113 off and 
slightly above the disk surface by a small, substantially 
constant spacing during normal operation. 
The various components of the disk storage system are 

controlled in operation by control signals, such as access 
control signals and internal clock signals, generated by the 
control unit 129. Typically, the control unit comprises logic 
control circuits, storage means and a microprocessor. The 
control unit 129 generates control signals to control various 
system operations such as drive motor control signals on a 
line 123 and head position and seek control signals on a line 
128. The control signals on the line 128 provide the desired 
current pro?les to optimally move and position the slider 
113 to the desired track on the disk 112. Read and Write 
signals are communicated to and from the read/Write heads 
121 by means of a data recording channel 125. 
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The Write head 121 of the disk storage system, in one 
embodiment, comprises an inductive element, such as a coil, 
that has a current passed through it. This current, knoWn as 
the Write current, creates a magnetic ?eld around the induc 
tive element. The magnetic ?eld of the Write head 121 
creates a magnetic pattern of the data to be stored and this 
magnetic pattern is placed upon the disk 112. The ?eld 
required from the Write head 121 to place the magnetic 
pattern on the disk 112 is governed by the coercivity of the 
disk 112. Disks that have a high coercivity require the Write 
head 121 to generate a greater magnetic ?eld than disks With 
loW coercivity. The amount of ?eld generated by the Write 
head 121 is determined by the amount of Write current 
passing through the inductive element in the Write head. The 
coercivity of the disk 112 does not remain constant in all 
environments, and thus, the Write current needs to be 
adjusted according to the environmental operating condi 
tions. FIG. 2 is a schematic block diagram illustrating one 
embodiment of a direct access storage device (DASD) 
optimiZation apparatus 200 of the present invention. The 
DASD optimiZation apparatus 200 comprises a DASD 
evaluation module 210, a DASD controller 216, and a 
DASD optimiZation module 222. The DASD optimiZation 
apparatus 200 is con?gured to optimiZe the performance of 
a DASD according to the environmental conditions in Which 
the DASD is operating. 

The DASD evaluation module 210 is con?gured to deter 
mine and store optimal operating parameters for a range of 
operating temperatures of the DASD. This is accomplished 
through the use of an operating parameters determination 
module 212 and a lookup table generation module 214. The 
operating parameters determination module 212 is con?g 
ured to determine the temperature dependency of the DASD. 
As explained above in relation to FIG. 1, each disk 112 of 
a DASD has a de?nite coercivity, Which determines, in part, 
the amount of Write current needed to record data on a disk. 
Other factors that in?uence the performance of the disk may 
include, but are not limited to, the magnetic spacing of the 
disk, the temperature of the environment in Which the DASD 
is operating, the density of the section of the disk that is 
being Written to, the data rate at Which the head is Writing, 
the e?iciency of the Write head, and the actual head geom 
etry. 

The above-mentioned factors, or physical parameters of 
the DASD, are measured during the manufacture process by 
the DASD evaluation module 210. Once the measurement of 
these parameters has been taken, the operating parameters 
determination module 212 creates a temperature depen 
dency model for the DASD. The operating parameters, such 
as the Write current and the precompensation delay, of the 
DASD are then tested. Using a feedback loop process, the 
optimal operating values for the operating parameters are 
found at the temperature of the testing environment. Once 
the temperature dependency of the DASD and the optimal 
operating parameters of the DASD have been determined, 
the temperature of the manufacturing/testing environment is 
recorded. 
The temperature of the manufacturing/testing 

environment, the experimentally determined optimal oper 
ating parameters of the DASD, and the physical parameters 
of the disk drive are then used by the lookup table generation 
module 214 to generate a lookup table 221 of optimal 
operating parameters for the DASD. The lookup table gen 
eration module 214 uses the temperature of the testing 
environment and the optimal operating parameters at that 
temperature, together With the physical parameters of the 
DASD, to create a lookup table 221 that contains the optimal 
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6 
operating parameters of the DASD for an operable range of 
temperatures. The information created and placed in the 
lookup table by the lookup table generation module 214 is 
then transferred to the DASD controller 216. The optimal 
settings for other temperatures may be derived by theoretical 
calculations based on the recording physics involved. This is 
possible since the required values are Well knoWn entities of 
physical laWs, including coercivity dependency in tempera 
ture changes for the disk, calculated in Oe/m degree K. 
Another example is the coercivity change as a function of 
Write speed, knoWn as dynamic coercivity, Which is either an 
experimental or a theoretical function of the design. 

The DASD controller 216 comprises a microcontroller 
218, and a storage location 220. The storage location 220 
preferably comprises a portion of the random access 
memory (RAM) utiliZed by the microcontroller 218 and is 
used to store the lookup table generated by the lookup table 
generation module 214. 
The DASD optimization module 222 is programmed or 

otherWise con?gured to access the information in the lookup 
table 221 in the storage location 220. The DASD optimiZa 
tion module in one embodiment comprises an operating 
parameter optimiZation module 224. The operating param 
eter module 224 is preferably con?gured to sense the 
temperature of the operating environment and to set the 
operating parameters of the DASD to optimal values for 
operation. 

FIG. 3 is a schematic block diagram illustrating one 
embodiment of a DASD operating parameter optimization 
module 224 of the present invention. The operating param 
eter optimiZation module 224 is preferably implemented 
Within a conventional DASD, and in the depicted embodi 
ment comprises a temperature sensor 226, an analog to 
digital (A/D) converter 228, a multiplexer 230, and an 
operating parameter selection module 232. The temperature 
sensor 224 may comprise a third party temperature sensor, 
and is con?gured to sense the temperature of the operating 
environment of the DASD. Alternatively, the coil of the 
voice coil motor (VCM) 127 of FIG. 1 may be used as a 
temperature sensor. The conductivity of the Wire used in the 
coil of the VCM varies With the temperature of the coil. 
Since the amount that the conductivity of the Wire changes 
according to the change in temperature is knoWn, the con 
ductivity of the Wire can be measured and the temperature of 
the operating environment may be derived from that mea 
surement. 

The output of the temperature sensor 226 is usually in an 
analog form and is preferably converted to digital form. In 
order to accomplish this, the signal obtained from the 
temperature sensor is processed through an A/D converter 
228. The output of the A/D converter 228 is then passed to 
the operating parameter selection module 232 through the 
use of a multiplexer 230. It should be noted that the A/D 
converter, multiplexer, and temperature sensor (in the case 
Where the VCM coil is used to sense the temperature) are 
standard components Within conventional DASDs, and 
consequently, hardWare costs are minimiZed in implement 
ing the present invention. 
The depicted operating parameter selection module 232 

further comprises a Write current selection module 234, and 
optionally, a precompensation selection module 236. Once 
the digital representation of the temperature has been mul 
tiplexed into the operating parameter selection module 232, 
the Write current selection module 234 selects the optimal 
Write current for the DASD. The Write current selection 
module 234 is preferably con?gured to select the optimal 
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Write current using the using the sensed temperature as a 
reference into the lookup table stored in the storage location 
220 of the DASD controller 216. The DASD controller 216 
returns the Write current that corresponds to the sensed 
temperature. 
A similar procedure may be used to select the optimal 

precompensation delay for the DASD. The precompensation 
selection module 236 preferably selects the optimal Write 
current by using the sensed temperature as a reference into 
the lookup table stored in the storage location 220 of the 
DASD controller 216. The DASD controller 216 returns the 
Write current that corresponds to the sensed temperature. 
Once the Write current selection module 234 and the pre 
compensation selection module 236 have selected the opti 
mal operating parameters, they are sent to the control unit 
129 and are used to set the Write current and precompensa 
tion delay to the optimal values for the operating tempera 
ture. 

FIG. 4 is a schematic ?oW chart diagram illustrating one 
embodiment of a dynamic parameter adjustment method 400 
of the present invention. In a step 402, the physical prop 
er‘ties of the DASD are determined. This step is described in 
detail above With respect to FIG. 1, and comprises deter 
mining hoW the physical properties of the DASD Will be 
effected by the operating environment of the DASD. In a 
step 404, the optimal operating parameters for the DASD are 
de?ned. This preferably comprises evaluating the physical 
properties of the DASD as determined in the step 402, and 
de?ning the optimal operating parameters for the DASD. 
Once the optimal operating parameters have been de?ned 

in the step 404, a lookup table 221 (of FIG. 3) containing the 
optimal operating parameters is generated in a step 405. The 
lookup table 221 contains the optimal operating parameters 
for the Write current and, optionally, the precompensation 
delay for the DASD. The data in the lookup table 221 is 
referenced by temperature values. The steps 402, 404, and 
405 are performed one time per DASD and are performed 
When the DASD is manufactured. Alternatively, the steps 
402, 404 and 405 are performed one time per DASD 
production run, or one time per model type of DASD and the 
values obtained are applied to all the DASDs in the produc 
tion run or model type. 

In a step 406, the temperature of the DASD is sensed. The 
sensed temperature is used to reference the lookup table 221 
in a step 408. The operating parameters corresponding to the 
sensed temperature are selected from the lookup table 221 in 
a step 409. Once the operating parameters have been 
selected from the lookup table 221 in the step 409, the 
operating parameters are used to adjust the Write current and 
the precompensation delay of the DASD in a step 410. 

The present invention may be embodied in other speci?c 
forms Without departing from its spirit or essential charac 
teristics. The described embodiments are to be considered in 
all respects only as illustrative and not restrictive. The scope 
of the invention is, therefore, indicated by the appended 
claims rather than by the foregoing description. All changes 
Which come Within the meaning and range of equivalency of 
the claims are to be embraced Within their scope. 
What is claimed is: 
1. A method for dynamically adjusting operating param 

eters of a storage device according to environmental condi 
tions of the storage device, the method comprising: 

evaluating a dynamic coercivity of the storage device 
during manufacturing of the storage device to deter 
mine optimal operating parameters of the storage 
device; 
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8 
storing the optimal operating parameters; 
sensing environmental conditions of the storage device 

during operation of the storage device; and 
adjusting the operating parameters of the storage device 

according to the sensed environmental conditions and 
the optimal operating parameters. 

2. The method of claim 1, Wherein evaluating the dynamic 
coercivity of the storage device during manufacturing of the 
storage device to determine optimal operating parameters of 
the storage device further comprises evaluating the dynamic 
coercivity of the storage device to determine a measure of 
temperature dependence of the storage device. 

3. The method of claim 2, Wherein evaluating the dynamic 
coercivity of the storage device during manufacturing to 
determine optimal operating parameters of the storage 
device further comprises generating a lookup table of opti 
mal operating parameters of the storage device. 

4. The method of claim 3, Wherein generating a lookup 
table of optimal operating parameters of the storage device 
further comprises correlating optimal operating parameter 
values to a temperature. 

5. The method of claim 4, Wherein the controller com 
prises a hard disk controller (HDC) and Wherein storing the 
storage device optimal operating parameters Within the 
controller further comprises storing the lookup table in a 
microcontroller of the HDC. 

6. The method of claim 1, Wherein adjusting the operating 
parameters of the storage device according to the environ 
mental conditions fur‘ther comprises sensing the temperature 
of the storage device environment. 

7. The method of claim 6, Wherein adjusting the storage 
device operating parameters according to the environmental 
conditions further comprises referencing a lookup table to 
determine the optimal Write current for the sensed tempera 
ture. 

8. The method of claim 7, Wherein adjusting the storage 
device operating parameters according to the environmental 
conditions further comprises setting the Write current to the 
value obtained through referencing the lookup table. 

9. The method of claim 6, Wherein adjusting the operating 
parameters of the storage device according to the sensed 
environmental conditions further comprises referencing a 
lookup table to determine the optimal precompensation 
delay for the sensed temperature. 

10. The method of claim 7, Wherein adjusting the storage 
device operating parameters according to the environmental 
conditions further comprises setting a precompensation 
delay to the value obtained through referencing the lookup 
table. 

11. The method of claim 1, further comprising adjusting 
the Write current of the Write head of a direct access storage 
device (storage device) according to environmental condi 
tions Without adding additional hardWare to the storage 
device. 

12. A method of dynamically adjusting the operating 
parameters of a direct access storage device (storage device) 
according to environmental conditions of the storage device, 
the method comprising: 

evaluating a dynamic coercivity of the storage device 
during manufacturing of the storage device to deter 
mine the optimal operating parameters of the storage 
device; 

generating a lookup table that contains the optimal oper 
ating parameters of the storage device for a range of 
temperatures storing the optimal operating parameters 
Within a controller of the storage device, the controller 
of the storage device comprising a hard disk controller 
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(HDC) having a microcontroller in Which the lookup 
table is stored; 

sensing the temperature of the storage device environment 
during the operation of the storage device; 

referencing the lookup table to determine the optimal 
Write current for the sensed temperature; 

setting the Write current to the value obtained through 
referencing the lookup table; 

referencing the lookup table to determine the optimal 
precompensation delay for the sensed temperature; and 

setting the precompensation delay to the value obtained 
through referencing the lookup table. 

13. An apparatus for dynamically adjusting the operating 
parameters of a direct access storage device (storage device) 
according to environmental conditions of the storage device, 
the apparatus comprising: 

a storage device evaluation module con?gured to evaluate 
a dynamic coercivity of the storage device during 
manufacturing of the storage device to determine the 
optimal operating parameters of the storage device; 

a storage location con?gured to store the optimal opera 
tion parameters Within a controller of the storage 
device; 

a temperature sensor con?gured to sense the temperature 
of the storage device environment during operation of 
the storage device; and 

an operating parameter adjustment module con?gured to 
adjust the operating parameters of the storage device 
according to the temperature sensed by the temperature 
sensor and the optimal operating parameters. 

14. The apparatus of claim 13, Wherein the storage device 
evaluation module con?gured to evaluate the dynamic coer 
civity of the storage device during manufacturing of the 
storage device to determine the optimal operating param 
eters of the storage device further comprises an operating 
parameter optimiZation module con?gured to evaluate the 
dynamic coercivity of the storage device to determine the 
temperature dependence of the storage device. 

15. The apparatus of claim 13, Wherein the storage device 
evaluation module con?gured to evaluate the dynamic coer 
civity of the storage device during manufacturing of the 
storage device to determine the optimal operating param 
eters of the storage device further comprises a lookup table 
generation module con?gured to generate a lookup table of 
the optimal operating parameters of the storage device. 

16. The apparatus of claim 13, Wherein the storage device 
evaluation module con?gured to evaluate the storage device 
during manufacturing of the storage device to determine the 
optimal operating parameters of the storage device further 
comprises a operating parameter/temperature correlation 
module con?gured to correlate each of the optimal operating 
parameter values to a temperature. 
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17. The apparatus of claim 13, Wherein the storage 

location con?gured to store the optimal operation param 
eters Within a controller of the storage device comprises a 
hard disk controller (HDC). 

18. The apparatus of claim 17, Wherein the storage 
location con?gured to store the optimal operation param 
eters Within a controller of the storage device further com 
prises storage space on a microcontroller of the HDC. 

19. The apparatus of claim 18, Wherein the optimal 
operating parameters are stored in a lookup table. 

20. The apparatus of claim 19, Wherein the operating 
parameter adjustment module con?gured to adjust the oper 
ating parameters of the storage device according to the 
temperature sensed by the temperature sensor and the opti 
mal operating parameters is further con?gured to reference 
the lookup table to determine the optimal Write current for 
the sensed temperature. 

21. The apparatus of claim 20, Wherein the operating 
parameter adjustment module con?gured to adjust the oper 
ating parameters of the storage device according to the 
temperature sensed by the temperature sensor and the opti 
mal operating parameters is further con?gured to set the 
Write current to the value obtained through referencing the 
lookup table. 

22. The apparatus of claim 19, Wherein the operating 
parameter adjustment module con?gured to adjust the oper 
ating parameters of the storage device according to the 
temperature sensed by the temperature sensor and the opti 
mal operating parameters is further con?gured to reference 
the lookup table to determine the optimal precompensation 
delay for the sensed temperature. 

23. The apparatus of claim 22, Wherein the operating 
parameter adjustment module con?gured to adjust the oper 
ating parameters of the storage device according to the 
temperature sensed by the temperature sensor and the opti 
mal operating parameters is further con?gured to set the 
precompensation delay to the value obtained through refer 
encing the lookup table. 

24. The apparatus of claim 13, Wherein the temperature 
sensor con?gured to sense the temperature of the storage 
device environment comprises the coil of the voice coil 
motor of the HDC. 

25. The apparatus of claim 13, Wherein the temperature 
sensor con?gured to sense the temperature of the storage 
device environment comprises a separate, third party tem 
perature sensor element. 

26. The apparatus of claim 13, Wherein the analog signal 
received from the temperature sensor is converted to a 
digital signal through the use of a preexisting analog to 
digital converter. 


